Abstract: On the basis of multifaceted investigations of approximately 600 phytosociological surveys of foxtail meadows taken in years 2002-2012 in river valleys with the assistance of the Braun-Blanquet method, the authors carried out evaluation of the floristic composition with respect to phytosociological structure, floristic variability, degree of synanthropisation and life form structures. In addition, they ascertained the dependence of floristic variability of Alopecuretum pratensis phytocenoses on site conditions determined using: the phytoindication method and the laboratory analyses assessed the soil content of available forms of P and K and of Mg. The greatest areas among the recognised syntaxons are taken up by patches of a typical sub-association developed in fresh sites on soils of lightly acid reaction and moderate nitrogen availability. Floristic variability of Alopecuretum pratensis is characterised by: presence in the phytosociological structure of species characteristic for other syntaxons, floristic abundance and botanical structure, domination of species of the 1 st and 2 nd degree of stability, high proportion of synanthropic species, values of the floristic diversity index (H'), natural and fodder score values. Geobotanical variability of foxtail meadows confirms difficulties with unequivocal determination of the systematic position of the Alopecuretum pratensis association.
Introduction


Changes in site conditions and utilisation affect the development and diversification of anthropogenic plant communities, among others, meadow communities [1] [2] [3] .
Meadow foxtail meadows (Alopecuretum pratensis) in river valleys undergo continuous transformations which are the outcome of changes in site and human activities. They occupy sites characterised by varying moisture conditions between communities of the Molinietalia order and communities of fresh sites from the Arrhenatheretalia order and are known for their complex floristic structure. The above presented site scale of occurrence of Alopecuretum pratensis meadows makes their systematic position debatable [4] .
Kucharski and Michalska-Hejduk [5] reported that the following three sub-associations were distinguished in the Alopecuretum pratensis association:
Alopecuretum pratensis typicum, Alopecuretum pratensis deschampsietosum caespitosae, Alopecuretum pratensis phalaridetosum arundinaceae, while Trąba et al. [6] . Additionally, mention Alopecuretum pratensis typicum var. with Holcus lanatus.
Many researchers report appearing changes in the species composition of foxtail meadows [7] [8] [9] [10] . They emphasise species impoverishment as well as a declining frequency of occurrence of species characteristic for this association.
The objective of this research project was to determine the impact of ecological conditions and utilisation on the variability of foxtail meadows developed in the river valleys.
Materials and Methods
The performed multifaceted analysis of approximately 600 phytosociological surveys taken with the assistance of the Braun-Blanquet method [11] in years [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] Poland 198 period from the middle of May to the middle of July from the area of 75-100 m 2 . After assigning relevés to the phytosociological system, the species were assessed in accordance with the Braun-Blanquet method with regard to:  the number of occurrences in relation to the total number of phytosociological relevés of a given association, i.e. the constancy degree was determined,  mean area cover by the species in the community,
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i.e. the covering coefficient was calculated according to the following formula: Species covering coefficient = (∑ of mean percentage cover of the species in all relevés of the association in which it occurs/total number of relevés of the association) × 100. The floristic composition of meadows comprised with regard to their phytosociological structure floristic diversity, degree of synanthropisation, and structure of life forms. Phytosociological relevés were performed during the period from the middle of May to the middle of July from the area of 75-100 m 2 .
After assigning relevés to the phytosociological system, the species were assessed in accordance with the Braun-Blanquet method with regard to:
Plant communities were analysed and identified by the communities code [12] .
Floristic diversity was evaluated using the Shannon-Wiener index H': H= -∑ (p i ·ln p i ), where p i is the cover proportion of the i-species [13] .
The geographical-historic spectrum was described as the proportion (%) of synanthropic and alien species in the community floristic composition [14] . Research results were obtained as an arithmetic mean from the calculated indices for the phytosociological relevés of a given community.
Site conditions carried out with the assistance of the phyto-indication method, i.e. with the help of indicator numbers developed by Ellenberg et al. [15] : moisture content (F), soil reaction (R) and nitrogen content in soil (N). For all phytosociological surveys the authors calculated weighted averages of index values in relation to the quantity and next arithmetic averages of indices for the entire communities. In addition, for 10 representative phytosocilogical relevés of each syntax of the Alopecuretum pratensis, laboratory analyses were performed to assess the soil content of available forms of P and K (by Egner-Rhiem method) and of Mg (method of Schachtschabel).
Results and Discussion
Floristic Variability of Alopecuretum Pratensis
Until recently, communities of Molinio-Arrhenatheretea class had the character of spontaneous, semi-natural communities and the anthropogenic factor was restricted to periodical cutting or grazing, less frequently fertilisation or possibly regulation of water relations. In the present time, following utilisation intensification, the floristic composition of the majority of communities of this class undergoes transformations developing new phytocenotic systems. In this respect, foxtail meadows provide an example as they underwent considerable diversification as a result of changing site conditions combined with alterations in utilisation. Apart from most frequent participation of high proportions of Alopecurus pratensis, the authors can also find in the floristic composition of these meadows: Table 2) .
The Alopecuretum pratensis phalaridetosum arundinaceae was recognised on the basis of a considerable proportion of characteristic species from the Phragmitetea class (12%), i. (Table 3 ).
However, it should be emphasised that some of the recognised communities are characterised by poor stability as evidenced by considerable proportions of species reaching the 1st or 2nd degree of stability. The proportion of such species was particularly high-approximately 80% of the floristic composition-in Alopecuretum pratensis typicum and in the variant with Rumex acetosa. Such distribution of stability can be associated with frequently changing (Table 5) . Perennials, i.e. species deciding about the stability of communities were distinctly dominant in patches of recognised syntaxons. Majority of them were dicotyledonous species which, together with grasses, guarantee the development of persistent and valuable sward. The observed annuals and biennials were recorded mostly with the 1st or 2nd degree of stability reducing the persistence of these phytocenoses (Table 6 ).
Site Variability of Alopecuretum pratensis
The recognised syntaxons show variability of site conditions associated, primarily, with their distribution in river valleys. In areas characterised by the longest flooding periods, patches of Alopecuretum pratensis phalaridetosum arundinaceae sub-association develop. Its patches border with phytocenoses from the Magnocaricion alliance and Alopecuretum pratensis deschampsietosum caespitosae or Alopecuretum pratensis typicum and Alopecuretum pratensis typicum var. with Potentilla anserina-Potentilla reptans associations. However, further away from riverbeds, sometimes on small elevations, foxtail meadows with Rumex acetosa developed whose sites exhibit the lowest moisture content. They neighbour, as confirmed by the phytosociological structure of communities, with Alopecuretum pratensis typicum var. with Poa pratensis phytocenoses as well as with patches of associations of the Arrhenatheretalia order.
Many researchers emphasise the important role of site conditions in developing plant communities [18] [19] [20] . This opinion is also corroborated by the site conditions of foxtail meadow communities. Moisture conditions exert a decisive impact on the occurrence and floristic diversity of Alopecuretum pratensis patches (Table 7) .
Phytocenoses developed in sites with higher moisture content and high soil nitrogen concentrations as well as low phosphorus, potassium and magnesium contents are characterised by small participation of species from the Fabaceae family. At the same time, the highest numbers of these plants as well as grass species were recorded in Alopecuretum pratensis typicum and Al.p. poetosum pratensis which occurred 
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in sites with moderate moisture content, soil reaction from lightly acid to neutral and moderate soil nitrogen and high potassium concentration. Simultaneously, in sites with moderate moisture content and higher soil nitrogen concentrations, more hemicryptophytes and synanthropic species were recorded.
Many researchers emphasise floristic variability of foxtail meadows resulting from both dynamic interrelations of plant communities and occurrence of floodings [7, 8, [21] [22] [23] . It constitutes the basis for the recognition of lower phytosociological entities: Alopecuretum pratensis var. z Lotus uliginosus [10] , A.p. poetosum angustifoliae [7] and A.p. phalaridetosum arundinaceae [24] and included it in the Arrhenatherion alliance. Considerable variability of foxtail meadows contributed to the discussion about their place in the phytosociological system. Earlier, there was for near 2000 year the foxtail meadows were classified in the Arrhenatheretalia order of the Arrhenatherion alliance. Later, their systematic position was verified and included in the Alopecurion alliance of the Molinietalia order [2, 4, 12, 25, 26] . Floristic composition of the recognised Alopecuretum pratensis syntaxons indicates domination of meadow plant species of areas flooded with flowing waters, i.e. periodically excessively moist, which justifies its inclusion in the Molinietalia order. At the same time, the recorded considerable share in phytocenoses of Arrhenatheretalia order species confirms its significant floristic variability and explains earlier difficulties with an unequivocal allocation in the system.
It is worth emphasising that the recognised syntaxons differ among themselves regarding floristic wealth as well as botanical, life form and species persistence structure. This considerable floristic variability of the Alopecuretum pratensis association phytocenoses is associated with site conditions as well as meadow utilisation as confirmed by Kryszak and Grynia [8, [27] [28] [29] [30] . They stress that syntaxons developed in dry sites as well as in intensively utilised areas are characterised by poor floristic composition. The highest numbers of species among the analysed Alopecuretum pratensis units were recorded in the Alopecuretum pratensis typicum phytocenoses developed in shortly flooded phytocenoses, while the smallest numbers-in Al.p. typicum var. with Rumex acetosa developed in dry sites as evidenced by values of the diversity coefficient ranging from H' = 1.35 for Alopecuretum pratensis typicum var. with Rumex acetosa to H' = 2.45 for Al. p. typicum. The number of plant species recorded in the sward of Alopecuretum pratensis syntaxons depended on the content of phosphorus in the soil; their higher numbers were observed when the content of this element in the soil was higher. Also Janssens et al. [31, 32] as well as Tracy, Sanderson [33] reported a similar correlation.
Alopecuretum pratensis syntaxons also differ with regard to the proportions of synanthropic species, often expansionary [34] . They are more numerous in moderately moist and drying sites where sward can be utilised systematically. Kryszak et al. [23] stress that two cuts and occasional grazing support the occurrence of greater numbers of synanthropic species, including foreign species. Communities situated along rivers, in particular, acting as bridgeheads are sensitive to the encroachment of alien species [25] .
Recapitulating, the results of the authors' investigations indicate that such considerable site-floristic variability of foxtail meadows contributes to the diversity of their natural value and fodder score.
Conclusions
Phytosociological structure of Alopecuretum pratensis in which species of the Molinietalia order dominate justifies its current position in the phytosociological system and its floristic variability provides a sound basis for the recognition of lower phytosociological entities.
The identified lower units of Alopecuretum pratensis are most frequently characterised by poor stability as confirmed by the domination of species reaching the 1st and 2nd degree of stability.
Floristic variability of Alopecuretum pratensis phytocenoses finds its expression in the total number of species from 205 to 28 and mean number in a phytosociological survey from 23.8 to 15.8, proportion of synanthropic species from 71.2% to 85.6%, botanical structure and species stability.
Site conditions, primarily moisture and phosphorus content and utilisation, exert the strongest impact on the development of Alopecuretum pratensis and its floristic variability.
